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Hobby  greenhouses  provide  year-round  enjoyment 
for  many  gardeners,  housewives,  convalescing  patients, 
and  retired  persons. 

There  are  many  styles,  shapes,  and  sizes.  The  design 
chosen  by  the  individual  homeowner  is  usually  influ- 
enced by  location,  space,  budget,  and  purpose. 

The  search  for  more  efficient  and  better-designed 
greenhouses  has  progressed  along  three  main  lines: 

(1)  Modifying  the  structural  framework  to  permit 
maximum  light  transmission. 

(2)  Reducing  the  size,  weight,  and  complexity  of 
the  supporting  framework. 

(3)  Eliminating  the  structural  framework  alto- 
gether through  the  design  of  an  air-supported 
unit. 

Washington,  D.C. 


Recent  innovations  in  greenhouse  structures  include 
the  flat  roof,  multi-barrel  vault,  hyperbolic  paraboloid 
(HP),  sphere  house,  tri-penta,  and  air-supported  green- 
house. Advantages  of  these  structures  over  conven- 
tional greenhouses  are  low  cost,  ease  of  construction, 
portability,  and  increased  light  transmission.  It  seems 
likely  that  these  structures  will  become  a  prominent 
feature  on  the  American  landscape. 


This  tri-penta  greenhouse  was  designed,  developed, 
and  built  in  the  Phyto-Engineering  Laboratory,  USDA, 
at  Beltsville,  Md.  It  has  a  floor  area  of  216.5  square 
feet,  a  peak  height  of  13  feet  9  inches,  and  wall  height 
of  8  feet  6  inches. 
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This  pleasing  new  design  permits  maximum  light  and 
minimum  framework.  It  uses  15  equilateral  triangular 
surfaces  with  25  edges.  The  edges  were  made  of  1 0-foot 
lengths  of  2  by  4  lumber. 

Two  5-pronged  connecting  plates,  one  on  top  and  on 
bottom,  were  made  from  18-gage  sheet  steel  and  were 
used  to  connect  each  joint.  The  plates  were  then  fas- 
tened with  !4-inch  by  2-inch  bolts  and  0.135-inch 
diameter  by  1  V^-inch-long,  hardened,  deformed  shank 
nails.  Six-mil  polyethylene  film  is  used  to  cover  the 
frames.  A  roll  of  film  10  feet  wide  and  100  feet  long 
will  cover  the  entire  structure. 

Assembly  procedure  consists  of  covering  three  faces 
at  a  time.  This  involves  proceeding  from  the  base  to  the 
crown  five  times,  thereby  completing  the  15  equilateral 
triangles.  Batten  strips  are  used  only  on  the  crown,  side, 
and  along  the  base.  No  strip  is  required  along  the  hori- 
zontal member.  The  strips  tighten  the  film  and  relieve 
the  stress  concentration  on  it. 
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Complete  working  drawings  may  be  obtained  from  the  extension  agri- 
eultural  engineer  at  your  State  university.  There  may  be  a  small  charge 
to  cover  cost  of  printing. 

If  you  do  not  know  the  location  of  your  State  university,  send  your 
request  to  Agricultural  Engineer,  Extension  Service,  U.S.  Department 
of  Agriculture,  Washington,  D.C.  20250.  He  will  forward  your  request 
to  the  correct  university.  ORDER  PLAN  No.  6097,  TRI-PENTA 
CREENHOUSE. 
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